0 



J) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



0 663 623 A2 



@ Application number: 94120417.4 
© Date of filing: 22.12.94 



EUROPEAN PATENT APPLICATION 

© int. ci. 6 : G03G 15/00 



© Priority: 14.01.94 US 182542 




Applicant: MILES INC. (an Indiana 






corporation) 


© Date of publication of application: 




Agfa Division, 


19.07.95 Bulletin 95/29 




200 Ballardvale Street 






Wilmington, MA 01887-1069 (US) 


© Designated Contracting States: 


© 




BE DE FR GB 


Inventor: Veiga, Luis F. 






200 Mountain Ave., 






Apt &NUM;42 






Maiden, 






MA 02148 (US) 






Inventor: Carlson, Gary L. 






141 Heidenrich Drive 






Tewksbury, MA 01876 (US) 




© 


Representative: Strasse, Joachim, Dipl.-lng. 






Strasse, Vonnemann & Partner 






Balanstrasse 55 






D-81541 Munchen (DE) 



00 
CM 
CO 

CO 
CO 
CO 



© Field service remote communication system. 

® A method is disclosed for tracking equipment 
(100) condition and usage for the purpose of sched- 
uling or avoiding a maintenance visit by service 
personnel (150). A modem (110) is connected to the 
equipment (100), which allows for remote commu- 
nication (140) with the equipment (100), and evalu- 
ation of the status of the equipment (1 00). 
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In the maintaining and servicing of complex 
equipment, there is a need to repair the machine if 
parts break (normal maintenance), and to change 
parts that are designed to wear after a given 
amount of time or usage (preventative mainten- s 
ance). The invention disclosed pertains to ma- 
chines that due to large size and weight can not be 
easily taken to a service center to repair a malfunc- 
tion. Instead of transporting a large and heavy 
machine to a repair shop, a service representative w 
will go to the site where the machine is installed, 
and repair it on site. The invention more specifi- 
cally pertains to graphics imaging equipment such 
as an imagesetter, that is not easily transportable. 

When such a machine operates improperly or is 
reports a diagnostic error, the customer normally 
calls the field service organization. The customer 
often can not use the machine until a service 
representative comes to the location of the ma- 
chine and fixes the problem. The length of the 20 
machine "down time", that is the time the machine 
is not functional, depends on a number of factors 
including how soon the operator noticed the prob- 
lem, how far the service representative is from the 
equipment site, the time of day that the problem is 25 
reported, and the schedule of the service repre- 
sentative. Since the equipment is very expensive, 
down time can be very expensive. A need exists, 
therefore, to minimize the machine down time. This 
can be done by providing the service representa- 30 
tive with as much information as possible before 
the representative goes to the location of the ma- 
chine. 

On site repair is expensive because there is 
the transportation time overhead of the service 35 
representative necessary for the service represen- 
tative to go to the customer location. The field 
service representative must bring the necessary 
tools and equipment to the customer location. 
There are a limited number of tools and parts that 40 
can be transported in a vehicle. If the service 
representative does not have the necessary tools 
or parts, the representative will have to go back to 
the central office to get the part and return to the 
customer location. This would make the repair even 45 
more expensive. 

A common determination of the need for pre- 
ventative maintenance is to measure the amount of 
activity of the machine, and to service the machine 
after it has had such use. There are various meth- so 
ods of measuring machine usage, methods include 
measuring the amount of time of machine opera- 
tion or the amount of consumable material used by 
the machine. The problem with these methods is 
that two machines that operate a similar amount as 55 
measured by one of those methods may have 
components that have worn very differently. A ma- 
chine that has operated for two years, and only 



used a cutter once every day, will wear out the 
cutting blade much differently than a machine that 
has operated for two years and has cut fifteen 
times a day. 

It has become possible to measure the action 
of each wear part of the machine, and to report the 
status of the machine to the service representative 
when the representative services the machine. For 
example, the SELECTSET 5000 imagesetter sold 
by the Agfa Division of Miles, Inc. provides this 
information to the service representative when the 
representative is at the customer site. If the service 
representative arrives, however, and a component 
has sustained an amount of use that requires re- 
placement of that part, the service representative 
may have to make another trip to the customer site 
to perform the maintenance. It would be desirable 
for the service representative to find out what parts 
the machine needs before the service call is made. 
It is an object of the invention to provide a service 
representative with such information before the ser- 
vice representative goes out to the customer site. 

As machines have become increasingly com- 
puterized, it has become possible to connect a 
modem to a machine to allow digital communica- 
tion with the machine over the telephone network. 
Prior art that uses modems in such a way are 
xerographic copiers that incorporate a modem to 
communicate with computers at a remote location. 

In US. 5,184,179 a system for monitoring a 
xerographic copier is shown. The copier commu- 
nicates the amount of paper processed, so that the 
customer can be billed for the number of copies 
made. There is discussion of a diagnostic error 
being transmitted, but this error is not specific, and 
not helpful for a preliminary analysis of any prob- 
lems with the machine. The present invention is not 
restricted to a paper processing device. It is an 
object of the invention to communicate much more 
information than the paper count and a diagnostic 
in order to provide much more helpful information 
to the field service representative. 

In US. 5,241,402 a system is disclosed that 
can communicate with a remote computer without 
interrupting the functionality of the reprographic 
machine. A remote user is able to detect errors 
and accomplish non-invasive tasks while the ma- 
chine is running, but is unable to run a diagnostic 
test that affects the performance of the machine. 
The remote user is also unable to update the 
firmware of the machine while the machine is op- 
erating. It is an object of the present invention to 
accomplish extensive tasks such as diagnostics 
and manipulation of firmware from a site different 
from where the machine is located. 

In US. 5,214,772 a system for monitoring mul- 
tiple copiers at the same time is disclosed. A 
multiplexer is used to scan among the available 
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machines. The monitoring computer may be in a 
remote location, but the copiers must be in the 
same location. It is an object of the present inven- 
tion to allow remote communication with more than 
one imagesetter, with each imagesetter at a dif- 
ferent customer site. The monitoring of the im- 
agesetters is not continuous, but rather is per- 
formed on a regular intermittent basis. 

The prior art discusses xerographic devices, 
not graphic imagesetters. The prior art does not 
disclose a method for communications with a 
graphics imagesetter from a service location. There 
are many differences between a xerographic copier 
and a graphics imagesetter, so the graphic im- 
agesetter requires specialized methods. The prior 
art does not include methods that would increase 
the efficiency of a field service representative by 
providing the capability of detailed remote malfunc- 
tion diagnosis. Also, the prior art does not describe 
a method of automatically monitoring the func- 
tionality of one or more imagesetters from a remote 
location, and automatically determining the need 
for service. The prior art does not describe a 
method of reading a log of errors that is stored 
internally in an imagesetter. 

It is accordingly an object of the invention to 
provide a method and apparatus that eliminates the 
restrictions of the prior art systems. 

The present invention incorporates a modem in 
an imagesetter to enable external data communica- 
tion over a telephone network. A service computer 
can upload and download data to the imagesetter, 
and that data can be firmware, configuration data, 
or error information. The imagesetter itself can re- 
quest service, either because the imagesetter ex- 
perienced a diagnostic error, or for required pre- 
ventative maintenance. The service computer can 
instruct the imagesetter to execute a diagnostic 
test, as well as poll the imagesetter to determine 
the operating status of the imagesetter. 

The objects and features of the invention will 
best be understood from a detailed description of a 
preferred embodiment, selected for purposes of 
illustration, and shown in the accompanying draw- 
ings, in which: 

FIG. 1 is a block diagram that shows a typi- 
cal communications session be- 
tween an imagesetter and a service 
computer; 

FIG. 2 is a detailed flowchart that shows the 
method of firmware download from 
the service computer to the im- 
agesetter; 

FIG. 3 is a detailed flowchart that shows the 
method of firmware upload from the 
imagesetter to the service computer; 

FIG. 4 is a detailed flowchart that shows the 
method of imagesetter configuration 



download from the service computer 
to the imagesetter; 

FIG. 5 is a detailed flowchart that shows the 
method of imagesetter configuration 
5 upload from the imagesetter to the 

service computer; 

FIG. 6 is a detailed flowchart that shows the 
imagesetter connecting to the ser- 
vice computer and reporting a di- 
w agnostic error; 

FIG. 7 is a detailed flowchart that shows the 
imagesetter connecting to the ser- 
vice computer and requesting pre- 
ventative maintenance; 
75 FIG. 8 is a detailed flowchart that shows the 
service computer requesting the im- 
agesetter to execute and report the 
results of a diagnostic test; 

FIG. 9 is a detailed flowchart that shows the 
20 method of error log upload from the 

imagesetter to the service computer; 
and, 

FIG. 10 is a detailed flowchart that shows the 
service computer method of auto- 

25 matic condition tracking of one of a 

plurality of imagesetters. 
FIG. 1 shows an imagesetter 100 connected to 
a modem 110 via a serial connection 160. The 
modem 110 is connected through a telephone net- 

30 work connection 140 to another modem 120 which 
is connected to a Field Service Computer 1 30. 

The service computer is operated by a Field 
Service Representative 150. FIG. 1 shows the con- 
nection that is made between the Held Service 

35 computer and the imagesetter. It is through this 
connection that the communication takes place. 
The Field Service Computer can be anywhere in 
the world relative to the imagesetter, as long as the 
telephone network between the modems exists. 

40 The imagesetter 1 00 can be any kind of graph- 

ics imaging device. It can image on film and on 
paper. It may require media processing using 
chemicals, or no processing at all. The imagesetter 
has a digital serial interface that allows it to be 

45 connected 160 to a modem 110. In the preferred 
embodiment, the imagesetter is an SELECTSET 
AVANTRA imagesetter sold by the Agfa Division of 
Miles, Inc. The modem 110 can be any modem 
that is commercially available. 

so In the preferred embodiment, the modem is 

"Hayes compatible" and allows telephone dialing 
and answering under host control. In the preferred 
embodiment, the modem is a FMM9696 
MINIM ODEM sold by GVC. 

55 In FIG. 2 the process of downloading firmware 

is shown. The service center has a database con- 
taining the telephone, numbers of the installed im- 
agesetters. The service center computer initiates 
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the call to a particular imagesetter by dialing the 
telephone number of the imagesetter. The im- 
agesetter modem answers, and a data connection 
200 is established between the service center com- 
puter and the imagesetter. Upon connection, the 
service center sends a command to the imageset- 
ter to enter service mode 202. The imagesetter 
receives the command to enter service mode, and 
halts the normal operation of the imagesetter at 
204. The imagesetter posts a message to the oper- 
ator control panel to indicate that it is in service 
mode. The service mode command instructs the 
imagesetter to suspend all current activities in the 
imagesetter. 

The service center computer issues a com- 
mand to tell the imagesetter to prepare to receive 
new firmware 206. In the preferred embodiment, 
the imagesetter will erase the Flash ROM(s) on the 
imagesetter in which the firmware is stored. The 
imagesetter controller executes loader firmware 
which is stored in a ROM other than the firmware 
flash ROM. When the Flash ROM erase sequence 
is complete, the service center computer issues 
the command to accept firmware data. The firm- 
ware is transmitted in an all ASCII character format 
which is translated by the imagesetter. Included in 
the transmission sequence are handshake, error 
checking and protocol conversions 208: As the files 
are translated, the data is programmed into the 
flash ROM 210. Once the data transfer is finished, 
the service center sends a command to restart the 
imagesetter 214. This command causes the im- 
agesetter to return to its normal operational mode. 

In FIG. 3 the process of uploading firmware 
from the imagesetter is shown. This is useful to 
determine if the software is specific to an individual 
imagesetter. In the preferred embodiment, some- 
times during machine service the electronics com- 
ponent that contains the firmware needs to be 
changed. The service representative doesn't have 
the same firmware stored on the replacement part. 
In this case the firmware can be uploaded from the 
machine to the service center computer, and then 
downloaded again into the new component after 
the repair. The upload process is similar to the 
download, except data transfer is in the other direc- 
tion, and there is no erasing or other preparing of 
the Flash ROM. 

A data connection 300 is established between 
the service center computer and the imagesetter. 
Upon connection, the service center sends a com- 
mand to the imagesetter to enter service mode 
302. The imagesetter receives the command to 
enter service mode, and halts the normal operation 
of the imagesetter at 304. The imagesetter posts a 
message to the operator control panel to indicate 
that it is in service mode and all current activities in 
the imagesetter are suspended. The service center 
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computer issues a command for the imagesetter to 
upload 306 the firmware that is on the imagesetter. 
The firmware is read 308 and translated into an all 
ASCII character format by the imagesetter for 
5 transmission. Included in the transmission se- 
quence are handshake, error checking and protocol 
conversions 310. Once the data transfer is finished, 
the service center sends a command to restart the 
imagesetter 314. This command causes the im- 
10 agesetter to return to its normal operational mode. 

In FIG. 4 the process of setting the imagesetter 
configuration is shown. This process is very similar 
to the download of firmware. Instead of packets of 
executable programs, however, the service com- 
15 puter will send packets of data for the programs to 
act upon. This data will describe the configuration 
of the machine, and the data are called the ma- 
chine parameters. Again, a data connection 400 is 
established between the service center computer 
20 and the imagesetter. Upon connection, the service 
center sends a command to the imagesetter to 
enter service mode 402. The imagesetter receives 
the command to enter service mode, and halts the 
normal operation 404 of the imagesetter. The ser- 
25 vice center computer issues a command for im- 
agesetter to accept new machine parameters 406. 
The machine parameters are transmitted in an all 
ASCII character format which is translated by the 
imagesetter. Included in the transmission sequence 
30 are handshake, error checking and protocol conver- 
sions 408 that are also translated by the imageset- 
ter. As the files are translated, the data is pro- 
grammed into the machine parameters storage lo- 
cations. In the preferred embodiment, the param- 
35 eters are stored in electronically erasable ROM 
410. Once the data transfer is finished, and is 
successful 412 the service center sends a com- 
mand to restart 414 the imagesetter. This com- 
mand causes the imagesetter to return to its nor- 
40 mal operational mode. 

In FIG. 5 the process of uploading machine 
parameters from the imagesetter is shown. This 
procedure is used for storing elsewhere besides 
the machine the individual parameters that have 
45 been set on the machine. It is also useful for 
determining the configuration of the machine. If 
there is a component failure and the machine loses 
the configuration set up in manufacturing, or if 
during machine service component that contains 
so the firmware needs to be changed, the configura- 
tion is uploaded from the machine to the service 
center computer. After the repair, the configuration 
is downloaded into the system as shown in Fig. 4, 
and described above. The upload of configuration 
55 is similar to the download of configuration informa- 
tion, except that the data transfer is in the reverse 
direction. 



4 



7 



EP 0 663 623 A2 



8 



Referring then to FIG. 5, a data connection 500 
is established between the service center computer 
and the imagesetter. Upon connection, the service 
center sends a command to the imagesetter to 
enter service mode 502. The imagesetter receives 
the command to enter service mode, and halts the 
normal operation 504 of the imagesetter. The im- 
agesetter posts a message to the operator control 
panel to indicate that it is in service mode. The 
service mode command instructs the imagesetter 
to suspend all current activities in the imagesetter. 

The service center computer issues a com- 
mand 506 for the imagesetter to send the im- 
agesetter configuration to the service computer. 
The data is translated from an all ASCII character 
format by the imagesetter. Included in the trans- 
mission sequence are handshake, error checking 
and protocol conversions 510. When the data 
transfer is finished, the service center sends a 
command 51 4 to restart the imagesetter. This com- 
mand causes the imagesetter to return to its nor- 
mal operational mode. 

FIG. 6 shows a method of reporting errors 
when the system is turned on. Whenever the im- 
agesetter is reset 600, from a power-on condition 
or initiated by a software reset request command, a 
series of machine diagnostics 602 are performed. If 
a failure 604 occurs due to malfunctioning parts, 
the imagesetter initiates a field service request by 
starting a monitor task 606. The monitor task 
passes control to the modem setup task 608, which 
in turn schedules the dial-out task 610. The dial-out 
task contacts its assigned field service center and 
does a status check 61 2 to determine if the service 
center is listening. Upon successful connection, a 
login handshake process 614 is followed to authen- 
ticate the site and if login is successful control is 
passed to the command processor task 61 6, which 
will report the error to the field service center 
computer. 

In FIG. 7, a method for having the machine 
alert the service office if the machine needs pre- 
ventative maintenance is shown. The operational 
status of the imagesetter is stored in a non-volatile 
data base 700. This data base is updated every 
time an image is processed by the imagesetter. 
Preventative maintenance data containing statisti- 
cally derived mean time between failures of the 
imagesetter sub-assemblies are also stored in a 
data base 702. A monitor task 704 continuously 
compares the operational status against preventa- 
tive maintenance data. When a trigger condition 
occurs, the monitor task sets up the modem 706 
and initiates a call out sequence 708 to its as- 
signed remote site. Once a connection is estab- 
lished 710, the call-out task connects to into the 
remote site using a known password for authentica- 
tion 712. If a remote site is busy, the call-out task 
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708 sleeps for 20 minutes and tries again. If after 
10 tries the site does not respond it will wait for 1 
hour between tries. After a successful login, the 
imagesetter sends information which is processed 
s by the service computer. This information indicates 
the exact nature of the component that needs ser- 
vice. 

In FIG. 8, a method is shown by which the 
service center computer can establish a data con- 

w nection with an installed imagesetter and execute a 
series of tests to determine the working condition 
of the imagesetter. The service center computer 
dials the telephone number, and establishes a data 
connection with the modem connected to the im- 

75 agesetter. The imagesetter is actively listening for 
incoming calls. When an incoming call is detected, 
the command processor task 800 is activated. 
Upon connection, the service center sends a com- 
mand to the imagesetter to enter service mode 

20 802. The imagesetter receives the command to 
enter service mode, and halts the normal operation 
804 of the imagesetter. The imagesetter posts a 
message to the operator control panel to indicate 
that it is in service mode. The service mode com- 

25 mand instructs the imagesetter to suspend all cur- 
rent activities in the imagesetter. The service cen- 
ter computer issues a command to tell the im- 
agesetter to prepare to execute diagnostic tests 
806 and sends a diagnostic test request. The pro- 

30 tocol converter 808 retrieves the test packet and 
the required test 810 is executed. If the diagnostic 
test is able to complete, then the results (pass or 
fail, and detailed error information if there is a 
failure) are sent to the service computer. 

35 In FIG. 9 the process of uploading error log 

information from the imagesetter is shown. This is 
procedure is used for obtaining a history of run- 
time errors on the machine. This is useful for a 
service representative who is going to make a field 

40 visit to the machine site. The representative can 
query the machine for the recent run-time errors. 
For example, if the machine has recently had a 
number of cutter jams, the service representative 
will be able to bring the necessary equipment to 

45 service the cutter to the customer site. The upload 
of the error log information is similar to the upload 
of configuration information, except that the data 
transferred is different. 

Referring to FIG. 9, a data connection is estab- 

50 lished between the service center computer and 
the imagesetter. Upon connection, the service cen- 
ter sends a command 902 to the imagesetter to 
enter service mode. The imagesetter receives the 
command to enter service mode, and halts the 

55 normal operation 904 of the imagesetter. The im- 
agesetter posts a message to the operator control 
panel to indicate that it is in service mode. The 
service center computer issues a command 906 for 

5 
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the imagesetter to send the error log information to 
the service computer. The data is translated from 
an all ASCII character format by the imagesetter. 
Included in the transmission sequence are hand- 
shake, error checking and protocol conversions 5 
910. When the data transfer is finished, the service 
center sends a command to restart 914 the im- 
agesetter. This command causes the imagesetter 
to return to its normal operational mode. 

In FIG. 10 a method is shown by which the w 
service center computer can automatically monitor 
the status of all the imagesetters that it knows 
about. In the preferred embodiment, this method is 
useful for monitoring the status of the machines, so 
that service can provide a preemptive maintenance is 
call. If the machine is starting to have problems in 
a certain area, the service center computer may 
notice the problem before the customer. Field ser- 
vice can schedule a service call before the cus- 
tomer notices the problem. The service center 20 
computer gets the telephone number of the next 
machine from a machine database 1000. The ser- 
vice center computer dials the phone number of 
the imagesetter and establishes a data connection 
1002 with that imagesetter. After a verification of 25 
the connection 1004, the service center computer 
logs on to the imagesetter by way of a predeter- 
mined password 1006. The service center com- 
puter requests that the imagesetter send status 
information. The status information includes the 30 
operating status of the machine, and machine stat- 
istics. The service center computer will store the 
information in the machine data base. If the service 
center computer finds a problem, it can automati- 
cally request other information from the imageset- 35 
ter like the error log information, or the imagesetter 
configuration that will also be stored in the 
database. 

While this invention has been described with 
reference to a specific embodiment, it will be un- 40 
derstood by those skilled in the art that various 
modifications, substitutions, omissions and changes 
may be made and oequivalents may be substituted 
without departing from the true spirit of the inven- 
tion. Accordingly, it is intended that the scope of 45 
the present invention be limited solely by the fol- 
lowing claims. 

Claims 

50 

1. A method of loading information into an im- 
agesetter (100) located at a customer site that 
is connected to a modem (110), comprising 
the steps of: 

a) establishing a data connection (200) be- 55 
tween the imagesetter and a service com- 
puter located at a service location; 



b) enabling a service mode (202) by send- 
ing commands via the data connection from 
the service computer to the imagesetter; 

c) preparing the imagesetter (206) to re- 
ceive the information by sending commands 
from said service computer to said im- 
agesetter via said data connection; 

d) transferring data packets (208, 210) con- 
taining the information from the service 
computer to said imagesetter via said data 
connection; 

e) storing said information in the imageset- 
ter. 

2. The method of claim 1 where the information 
loaded into the imagesetter is firmware. 

3. The method of claim 2 where the firmware is 
loaded into Flash ROM. 

4. The method of claim 1 where the information 
loaded into the imagesetter is configuration 
information. 

5. The method of claim 4 where the configuration 
information is loaded into electronically eras- 
able ROM. 

6. A method of reading information stored in an 
imagesetter (1 00) located at a customer site 
that is connected to a modem (110), compris- 
ing the steps of: 

a) establishing a data connection (300) be- 
tween the imagesetter and a service com- 
puter (130) located at a service location; 

b) enabling a service mode (302) by send- 
ing commands via the data connection from 
the service computer to the imagesetter; 

c) preparing the imagesetter to output the 
information (306) by sending commands 
from said service computer to said im- 
agesetter via said data connection; and 

d) transferring data packets (308, 310) con- 
taining the information from the imagesetter 
to the service computer via the data con- 
nection. 

7. The method of claim 6 where the information 
read from the imagesetter is firmware. 

8. The method of claim 7 where the firmware is 
read from Flash ROM on the imagesetter. 

9. The method of claim 6 where- the information 
read from the imagesetter is configuration in- 
formation. 
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10. The method of claim 9 where the configuration 
information is read from electronically erasable 
ROM on the imagesetter. 

11. The method of claim 9 t further comprising the 
step of: 

a) storing the machine parameters on the 
service computer. 

12. A method of saving and restoring the configu- 
ration of an imagesetter (100), comprising the 
steps of: 

a) establishing a data connection (400, 500) 
between the imagesetter (100) and a ser- 
vice computer (1 30); 

b) enabling a service mode (502) by send- 
ing commands via the data connection from 
the service computer to the imagesetter; 

c) preparing the imagesetter to output ma- 
chine parameters by sending commands 
(506) from said service computer to said 
imagesetter via said data connection (500); 
and 

d) transferring data packets (508, 510) con- 
taining the machine parameters from the 
imagesetter to the service computer via the 
data connection, thereby determining the 
configuration of the imagesetter; and, 

e) storing the machine parameters on the 
service computer (130); 

f) transferring data packets (408, 410) con- 
taining the information from the service 
computer to said imagesetter via said data 
connection (400); 

g) storing said information in the imageset- 
ter. 

13. The method of claim 6 where the information 
read from the imagesetter is imagesetter inter- 
nal error log information (700). 

14. The method of claim 13, further comprising the 
step of: determining the need for service (704) 
of said imagesetter based on said error log 
information (700). 

15. The method of claim 6 where the information 
read from the imagesetter is status information. 

16. The method of claim 15, further comprising the 
steps of: 

a) periodically establishing said data con- 
nection (708, 710); and, 

b) automatically determining the need for 
service with said computer (712, 714) at a 
service location by analyzing said status 
information (700). 



17. A method of automatically tracking the con- 
dition of an imagesetter (100) connected to a 
modem (110) and located at a customer site 
for the purpose of scheduling a service call, 

5 comprising the steps of: 

a) performing a plurality of diagnostic tests 
(806) on the imagesetter; 

b) establishing a data connection (800) be- 
tween the imagesetter and a computer (130) 

70 at a service location if at least one of the 

plurality of diagnostic tests fails; 

c) reporting said at least one diagnostic test 
failure (812) to the computer at the service 
location; and, 

75 d) determining the need for service (802) 

with said computer at the service location in 
response to said reporting. 

18. A method of automatically tracking the con- 
20 dition and usage of an imagesetter (100) con- 
nected to a modem (110) and located at a 
customer site for the purpose of scheduling a 
service call, comprising the steps of: 

a) periodically automatically evaluating im- 
25 age setter usage by comparing the im- 
agesetter usage with life expectancy statis- 
tics; 

b) establishing a data connection (1000, 
1002) between a computer (130) at a ser- 

30 vice location and the imagesetter if the use 

of a component has passed the expected 
life expectancy; 

c) transferring information (1008) about the 
component to the computer at a service 

35 location; and 

d) determining the need for service in re- 
sponse to said transferred information. 

19. A method of testing from a service location the 
40 functionality of an imagesetter (100) connected 

to a modem (110) and located at a customer 
site, comprising the steps of: 

a) establishing a data connection (800) be- 
tween a computer (130) at a service location 

45 and the imagesetter, 

b) commanding the imagesetter to execute 
a diagnostic test(806) by sending an in- 
struction to the imagesetter via the data 
connection; 

so c) executing the diagnostic test (810) on the 

imagesetter; 

d) reporting the results of the test (814) to 
the computer at the service location; and 

e) determining the need for service of said 
55 imagesetter based on the results of the di- 
agnostic test. 
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20. A system for loading information into an im- 
agesetter (100) iocated at a customer site that 
is connected to a modem (110), said system 
comprising: 

a) means for establishing a data connection s 
(200) between the imagesetter and a ser- 
vice computer located at a service location; 

b) means for enabling a service mode (202) 
by sending commands via the data connec- 
tion from the service computer to the im- 10 
agesetter; 

c) means for preparing the imagesetter 
(206) to receive the information by sending 
commands from said service computer to 
said imagesetter via said data connection; 75 

d) means for transferring data packets con- 
taining the information (208, 210) from the 
service computer to said imagesetter via 
said data connection 

e) means for storing said information in the 20 
imagesetter. 

21. A system for reading information stored in an 
imagesetter (100) located at a customer site 
that is connected to a modem (110), said sys- 25 
tern comprising: 

a) means for establishing a data connection 
(300) between the imagesetter and a ser- 
vice computer (130) located at a service 
location; 30 

b) means for enabling a service mode (302) 
by sending commands via the data connec- 
tion from the service computer to the im- 
agesetter; 

c) means for preparing the imagesetter to 35 
output the information (306) by sending 
commands from said service computer to 

said imagesetter via said data connection; 
and 

d) means for transferring data packets con- 40 
taining the information (308, 310) from the 
imagesetter to the service computer via the 
data connection. 

22. A system for automatically tracking the con- 45 
dition of an imagesetter (100) connected to a 
modem (110) and located at a customer site 
for the purpose of scheduling a service call, 
said system comprising: 

a) means for performing a plurality of di- so 
agnostic tests (806) on the imagesetter; 

b) means for establishing a data connection 
(800) between the imagesetter and a com- 
puter (130) at a service location if at least 

one of the plurality of diagnostic tests fails; 55 

c) means for reporting said at least one 
diagnostic test failure (812) to the computer 
at the service location; and, 



d) means for determining the need for ser- 
vice (802) with said computer at the service 
location in response to said reporting. 

23. A system for automatically tracking the con- 
dition and usage of an imagesetter (100) con- 
nected to a modem (110) and located at a 
customer site for the purpose of scheduling a 
service call, said system comprising: 

a) means for periodically automatically eval- 
uating imagesetter usage by comparing the 
imagesetter usage with life expectancy stat- 
istics; 

b) means for establishing a data connection 
(1002) between a computer (130) at a ser- 
vice location and the imagesetter if the use 
of a component has passed the expected 
life expectancy; 

c) means for transferring information (1008) 
about the component to the computer at a 
service location; and 

d) means for determining the need for ser- 
vice in response to said transferred informa- 
tion. 

24. A system for testing from a service location 
the functionality of an imagesetter (100) con- 
nected to a modem (110) and located at a 
customer site, said system comprising: 

a) means for establishing a data connection 
(800) between a computer (130) at a service 
location and the imagesetter, 

b) means for commanding the imagesetter 
to execute a diagnostic test (806) by send- 
ing an instruction to the imagesetter via the 
data connection; 

c) means for executing the diagnostic test 
(810) on the imagesetter; 

d) means for reporting the results (814) of 
the test to the computer at the service loca- 
tion; and 

e) means for determining the need for ser- 
vice of said imagesetter based on the re- 
sults of the diagnostic test. 
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